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Background of the Invention 



Field of the Invention 



Description of the Prior Art 

10 

as ^!::::^^:::::^:'^~- :^:zt: f :r r " ^^^^^-^^^ — « 

lergy. The allergy is classif iedlnto Ty^es UoTv on X ' ^^""^""^ "^"^^ 

reaction as an immediate type ^^P^ ' -^'^^-t^ a typical allergic 

15 tivity. The occurrence of Type I aJerov is mid ^t^H h . synonymous with Type I hypersensi- 
the binding of IgE to receotron ^h.T.^^^^^^^ 'mmunoglobulin E (IgE). The onset mechanism includes 

lowed by binding o al^Tg^, to tL an ibodv^^o^^^^^^^^^^ " '"^"^^ ^^^^6, fol- 

linking induces mast celfs and basop L^' Please vario' ^ ""'^ — 

lergic reactions such as asthma and edema ''"^ « variety of al- 

" the p'liveilt^tar^^^^^^^ '^^ ^ave been investigated for 

therapy of allergy. Stanworth et a f^und ^n amfnn *° ''^ ^'"^ prophylaxis and 

pected to stimlte histam neT^ale fro^mas t ce"^ "TT- 

H-Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe-NH2 

therapy of allergic diseases using thfoeoSdelTr ""'.^ '"^P^^t^d a probable new immuno- 

(1990)). ^ ^^'"^"'^ ^ ^^'^^'"^ (Stanworth, D.R., eLal., Lancet. 339, 1279-81 

3s menroTrerrdTsL^^^^^^^ 'zis::^::;':': ^"'•^^^^ *° ^^^^^^^ 

cally difficult and was not as popu ar a t^^o^^^^^^^^^ f"' ''"'"'^'"^ ^""^^^ -s techni- 

tablishment of human hybridoL' was f rst r^r^d s^^^^^^^^^^^ ^"'^^^^^^ ^-P'^' - 

son. L and Kaplan. H.S., Proc. Natl. Acad. Sci.. usr'' S "Jao,^^^^^^ 

488(1980)). Nonetheless the viPiri nf h»hriH«J u u ^ ^ ^ l^- eLal., Nature, 288, 

- techiicue had been developed n^ l.^:^ ^P-'^- -''''-^was low a'n^o 

being unsolved in comparison tol^Se of mice ^ ^ '"""^ "^'""'^^ ''^'"^'"^d 

cien^^x^ :^s;^i:;s:::;:::^^::r -'^^ ^-^^ 

For example, 

45 LICR-L0N-HMy2 -— Edwards, RA.W., etal., 

Eur. J. Immunol., 12, 641 (1982) 

WI-L2/729 HF2 -- Abrams, RG., etal., 

J. Immunol., 1^, 1201 (1983) 
8226 AR/N1P4-1 -- Pickering, J.W. and Gelder FB 

J. Immunol., 129, 406 (1982), and 
K6H6/B5 — - Carrol, W.L., et al .. 
J. Immunol. Methods, 89, 61 (1986) 

sp,er„TnT,rrphrds: ir. z~ "^"^^^ '-^^-"^ — 

Peripheral blood lymphocytes -— Croce, CM et al 

Nature, 288, 488 (1980), ' " 

Spleen — Olsson, L. and Kaplan, H.S., 
Proc. Natl. Acad. Sci., USA, 77, 54290 980), and 
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Tonsils — Edwards, P.A.W., eial- 

Eur. J. Immunol., 12, 641 (1982) ^ polyclonal activation of B cells with 

In vitro stimulation of injdyo sensitized 'V'^P^^'^yf " q '9 347 (1983), EBV -- Kozbor, 
PWM-^BV, (PWM -- Wareniu. H.M.,|^ E^. ^ ^^^^^^^^,J^ .dues the aimed an- 
D. and Roder. J.C.. Eur. J. Immunol., 14, 23 0984)). I has ^^^.^^ ^^p^^^^^ 

tibody only by invitro stimulation of -^sensitized B sensitization (Strike, L.E., 

ventlon has been reported. 
Summary of the Invention 

The an.lpep«de an*od, o, human origin is considered optima, nnentloned above for .he »ea«,en. o. hu- 
.an^TeitSase. howJve.. no e„.h en.hodv h^^^^^^^^^ 

Therefore. oneobiectofthepresentmvenlon s o prov^ean^^^^^^^ ^naphylaolfc 

'::drrrre^rnSri^f^.h:T=ris^ 

-Te°i:J^rrepresen.ln.en.onoa„heoP..ne^^^^^^^^^^^ 

fced b, the peptide men«oned above -"'•'■•'^^'"'^^^ZT.Tf^e.eJB^' antibody prodt^olng h,- 

can be clearly distinguished from the other antibodies. 
Brief Description of the Drawings 

'TjslCesthe base sepuenceotoDNAenoodlngtheamlnoacid sequence o,L.cbalno,theanti^^^ 

"-"-i^-^il^eiroTre^eXre^^^^^^^^^ 
mast cells stimulated with the peptide. 

" Detailed Description of Preferred Embodiments 

The antibody of the present invention can be prepared by the following steps, 
(a) Preparation of antigen j ^„ /c^rm.iia 1^ 

The peptide Is composed o, 10 amino ac,d '-^"^ t^^^J^^^, <^,„ e.isjng In the CH4 

re.i:„rr^r.ra^.r;=^^^^^^^^^ 

r::rr:rr"::^::Tr::r:phe-.H. <.o.„.a 

50 

.,mZai:Sy,.SSldJW^=es^ar^ ^-^'^^-^ 

(b) Preparation of hybridoma ^ lymphocyte sources and 

Human peripheral blood, spleen, tons.ls and 'y-^P^ "^^'oTcr^^^^^^ with human myeloma cells, 
these cells are immunized ^-^^.^^f^,^";^,^^^^^^^^ W '^Tzg HF. 8226 AR/N.P4-1, and 
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dai virus and electric pulse methods 
(c) Screening of hybridoma cells 



' ' y "yuiiuuina cells 

(d) Culture of hybridoma 

(e) Preparation of antibody 

3. Molecular weigh, Of aprro^^ll lsTo' °"'^^'™'"''<' 

olass Of human IgG. """""""'^^ I™'"" "ndernohTeducad condition and classified ,o lgG3(K) sub 
s ngle chain antibody and DNA which encode single chain antlTi 5" P^°^'des 

~ahu.a„..ean.od.a,,o.i„,..e:^^^^ 

The presen, Invention will he explained more in detal, h, the following examples. 
[Example 1] 

a'a^of rgeT" ^"""^ ~ 
;calm^el~7st:^^^^^^^^^^^ 

(Applied Biosystems Inc.) from one mmoreach ofa ITno h '"^ peptide synthesizer431A 

peptide was cleaved from the resin by TFMrA meS rfml' . '^'^^ synthesized 

by Applied Biosystems) to give 130 mg of cfudHrrde T^^ H " '° P"'"'^^^^ 
Phase HPLC (Applied Cartridge Column RP-SOO 6 x 250 mmU '''' "'^^ ^ ^^^^^ 

with punty of 990/0 or over. The chromatogram o the oenll c k ^ ^"'^ peptide 
bound to ovalbuminusinglmjectlmmunogenEDcS^;^^^^^^^^^ m Fig.i. The purified peptide was 

for m vitro immunization. conjugation Kit (Pierce Co., Ltd.) and used as an antigen 

(2) Preparation of antigen sensitized lymphocytes 

»e™ir,:Lt:nX:h~ 
nrof^::;;=-~-^^^^ 

days in ,he ptesenoe o, J,^y, drpepWe hulrii:4 rfi'"";^'^'' "^''^ ^c5Ji""<»">a>or for four 

20%). Human myeloma cells K6H6;B5 were cuZeS it a i„ "™' <»'"=^nlra.ion of 

(TSSir « ^MhraZetr"'" -^'-^ "^'-^^^^ 
cen«r:r,rererrrerrenr°"^T"'^"''-^*°'^-- 

=e-.da„d,hesuper„a.„.werrmreSrc:?^^^^^^^^^^^^^ 
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lymphocyte, with RPMM640 medium suppiemented with 10% FCS. Th. cell suspension W3S distnbuted 
0 1 ml/well each in a 96 well plate. 

:e~d ,o, 10-14 days addin, HT medium containing "^J^J^^'^^'!; 
„i„.'^he ahove mentioned HT medium — ^"^.--^^^.-^^^^X:^ 

"Jlth Z FCS The IISS culture supetnatants we,e performed hy the toilowin, steps, 
to stand overnight at 4°C to prepare plates for screening. 

Agency of Industrial Science and Technology as PERM BP-4414. 



[Example 2] 

Culture of hybridoma ceils and purific ation of antibody 

:ui=ur:::r^ir:rzr,nrs:i::h^^^^^ 

„ °^"ttS,:s were pur.led trom the culture -Pe-tants conjainjn. ^ =3 w~nl^^^^^^^ 

Ltd.). 
45 [Example 3] 

nPtPrmination of physicochemical properties of monoclonal antibody 

The antibody produced by hybridoma-clone obtained by the Example 1 was analyzed. 

duced condition by comparison using a molecular marker (BioRad Co., Ltd.). 
. 'ThraX'ir- PerrSrslng human IgG suhdass typing kit (Binding Site Co.. Ltd., and the an- 

tibody produced by hybndoma clone 13-8G was classified to IgGSM subclass. 

'nhe7l~'-<'^-'ved.^ 
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^g/rrhe^eatrS^^^^^^ - lo.o ,,cero. at a concentrat.on of two 

minutes to recover the supernatant The suoernlfli^ ""'T" centrifuged at 15.000 rpm for three 
L-chains. The chains were JectSlv bfoSd o^^^ *° SDS-PAGE to divide H- and 

massie brilliant blue. The staineTmelrLn^^^^^^ membrane, stained with Coo- 

and dried in the air. The areTcorres^ dTngTo 'e e^^^^^^^ " h '''' '''' 
a vapor phase protein sequencer (Mode?477A Aoo,i^d B^^^^ > 

age conversion. The resultant PTH ^It!. ^ B.osystems Inc.) to cause automatic coupling cleav- 

Phase high Performance p d^^^^^^^^^^^^^ ^Qo/, acetonitrile. subjected to a Lerse 

Biosystems Inc.) and the respecZ^S?.^^ ^ ! 8, a 2.1 mm x 220 mm. Applied 

minal amino acid sequencTof L Tharof the anZ '''"""^ *° The N ter 



12 3 4 



' ' ^ " ' « s P I r ^' r '-^ >^ 17 .s ,0 

[Example 4] 

20 

Biochemical properties of monoclonal antinnrfy 

The antibody produced by hybridoma clone obtained by the Example 1 was analyzed. 
25 (1) The binding of monoclonal antibody to the peptide 

i-(6)'^j^::ssr:;rr ^ --^ ---hod used . Examp. 

Co., Ltd.). In wells of a plate for analys s 0 rjeach of t h- '^"^ ^^^^ 

ution was added and absorbances were determined hv . T ^'^P"^"^'^"' ^'^'^^ with 2o/oBSA-PBS sol- 
absorbance in proportion to the dilut^n of added ^bridoma^^^^^ ' "^'^ ^^'^^^^^^ °^ 

dose dependent binding of the antibody ^h the pep idf^^^^ 

of the use Of 2% BSA for the dilution of cu^e supernatant '' ""''"^ ^^'^^'^^^ 

5 (2) cDNA cloning of antibody gene in clone 13-8G 

was ligatedatthebothendsofthe half amoumofthP^nt^?^ us.ngf,ve^g of the isolated RNA. EcoRI adaptor 
as a carrier. The resultant cDNA waTinTerted to XqtTo ohao/nMr -^^--atography on Sepharose 

cDNA library. *° ^9"° P'^^Q^ DNA and caused the package to give a XgtIO 

Know^batlse^Tn::^^^^^^^^^ 

thecDNA.ibrar^asatemSarTHea^^^^^^^^^^^ 

and used as a probe. ^"iPi'T'ed DNA was punfied usmg agarose electrophoresis, labeled with 

K11 In: nrwll^ieTed' xrel^crnr^^^^^^^ ''^^ "^-^ P- positive clones of 

ments of 1.4-2.0 kb. the fragments wereTnser L into I n L . '"^'^^ ""'^ ^'^^ ^ag- 

subcloning. Colonies of Eslrichia co pBLUESCRIPT SK^ and subjected to 

DNA. The plasmid was^;^;;;;^^ng SreDeo^ by PGR to purify plasmid 

quences are shown in Fig. 3, 4 and 5 Fiq 3 show, .n JT Sequencing Kit (ABI). The DNA se- 

and 5 show a serial cDNA sequence) shl cD MA 1 °' ^"^ '^''S^- ^ and 5 (Figs. 4 

tified three bases in non-coding r^gt n the L clTre'o'r" h"'""" ^ ^^P--"»« - 

of the antibody are shown aboJe the b^sl sequences ?he7arir^ '"'^"'"'^^ °' 

body were determined. sequences. The variable region in the H- and L-chains of the anti- 
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L-chain variable region: 

Glu lie Val Met Thr Gin Ser Pro Ala Thr Leu Ser Val Ser Pro 

Gly Gly Arg Ala Ala Leu Ser Cys Arg Ala Ser Gin Ser Val Ser 

Asn Asn He Ala Trp Tyr Gin Gin Lys Pro Ala Gin Ala Pro Arg 

Leu Leu He Tyr Gly Ala Ser Thr Arg Ala Thr Gly He Pro Ala 

Arg P.he Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He 

Ser Ser Leu Gin Ser Glu Asp Phe Ala He Tyr Tyr Cys Gin Gin 

Tyr Ser Ser Trp Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Asp 
Leu Lys Gly 



H-chain var i ab 1 e r eg i o n : 
Gin Val Gin Leu Gin Gin Trp Gly Ala Gly Leu Leu Lys Pro Ser 
Ala Thr Leu Ser Leu Lys Cys Ala Gly Ser Gly Gly Ser Phe Asn 
Asn Tyr Asp Trp He Trp Val Arg Gin Ser Pro Glu Lys Gly Leu 
Glu val He Gly Glu Phe Glu Arg Gly Gly Arg Ala Asn Tyr Asn 
pro Ser Leu Arg Ser Arg Val Thr lie Ser Leu Asp Thr Ser Asn 
Asn Val Phe Ser Leu Lys Leu Thr Ser Val Thr Ala Ala Asp Thr 
Ala Val Tyr Tyr Cys Ala Arg Gly Pro Phe Gly Pro Arg Phe Thr 
Trp Asn Tyr Leu Tyr Tyr Leu Glu Ser Trp Gly Gin Gly Thr Leu 
Val Thr Val Ser Ser 



0, Hls«.ins release ,a«b»on .y a*pep«e antibody .o. .as, ce»s s,,..a,ed .he pep«e 
„ ..ape.oneann,»....Pe,,eo,..eW.»^^^^^^^^ 
".:ra=ce=^^^^^ 

50 formed with Histamine Release Test (Miles j-j*!;) ^^^^ the DNA encoding the antibody 

The present invention provides a human type "^J^/^j^" ^ast cells and basophils stimu- 

which inhibits the Signal transmission for the release of che- ^^^^ ^^^^^^^^ 



55 medicines and reagents. 
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SEQUENCE LISTING 

CD GEMERAL INFORMATION': 

CO APPLICANT- 

Caj ^E^'?!rS^^ fOOUCTS CO., LTO. 

CCJ CITY; HIGASHI-JS ° 6-CHOME 

CD) STATE; SAPPORQ-SHr 

CE COUNTRY; JAPAN 

CF; POSTAL CODE (ZIP); TOKYO 

" -TI-PEPTIOE A.TI-BO0V AN. 

C i U ) N-JM3ER OF SEQUENCES ; 3 

Civ) COMPUTER READABLE FORM 
CA) MEDIUM TVPP- -1 
C B ) COMPUTER im ' pr^^^L " ' 
CO OPERATIN^C SvsTPM ''^"P^ ^' ^ t> 1 e 
CD) SOFTWARE^ P.:fI':';„-?:!^OS/MS-DOS 



srsion ^1.25 (EPO) 



CO) SOFTWARE- Pat^^?f/^:?2sf 
Cv) CURRENT APPLICATION DATa • 

APPLICATION nV^^']^-:^,,oO.,,^, 
INFORMATION FOR SEQ ID NO. 1; 

Ci) SEQUENCE CHaR.aCTERISTics ■ 

B) TV?^™^ ^° — ^ acids 
KO) irPE. amLno acid 

CD) TOPOLOGY; unknown 
Cil) MOLECULAR TYPE; peptide 

CxO SEQUENCE DESCRIPTION; SEQ ID NO ■ i- 
■~y- Tnr Lys Cly Ser Gly Phe Phe Va 1 PH. 

io^ 

C2) INFORMATION FOR SEQ ID NO: 2: 

Ci) SEQUENCE CHAR.ACTERISTrcs- 

B TY?E^"; a.ino'fc.ds 
4;^^- "^mino acid 
CD) TOPOLOGY; unknown 

Cii) MOLECULAR TYPE: protein 

CXI) SEQUENCE DESCRIPTION; SEQ ID NO • 2- 

i 2 r r -o 

S - -a T.. Le. sl. 

Se. P.O CI. CI. A.. Ala Ala Le\ Se. C.s A.. A.a ^ c.n Se. 
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v., S.r ..s„ ne Ma t., T.r CU C.„ Lys P.o M, C,„ Pro 

II. L,. lie T.r =LV Se. TKr ... T.r =1, He Pro ..a 

XI, P.e se. =ly S.r S.r T.r «P P.e Th. Le. T.r Ser 

T,u Tis. Tvr Tvr Cys Gin Gin Tyr Ser 

Ser Leu Gin Ser Glu Asp Phe Ala T^"^ 

ser trp pro Tr, TKr P.. Xhr V„ .«p Leu C.V 

va. Ma Pro Ser »a. i.. He PKe Pro Pro Ser .sp C.u c,n 

.e. Lis ser C.y Thr Ma Ser Val v„ Cy» Leu Leu As„ «n Phe Tyr 

125 -In Tro rys Val Asp Asn Ala Leu Gin Ser 

Pro Arg Glu Ala Lys val -.In irp -y^ 

^'^^ . ^r-u r-1,, rin ic:n Ser Lvs Asp Ser Thr 

f-i,^ r'l. <^i=>r Va'-"Ehr Glu Gin aSP .^<=:i -y-> r- 

Glv Asn Ser Gin GiU i>er v c , i. j_ ,q 

ser ..eo S Ser T.r t»u T.r Leu Ser Lys Ma .«P Tyr =.u Lys 
„,s LVS ll\ xyr Ma Cys C.. ^'1" ...r H.s = = „ C.. Le. Ser Ser Pro 

Va' Thr Lvs Ser Phe Asn Arg Glv 



205 



Glu Cys 

210 



C2) INFORMATION FOR SEQ ID NO: 3: 

(t) SEQUENCE CKARACTERISTICS; 

CA) LENGTH: 523 amino acids 

CB) TYPE: amino acid 
<D) TOPOLOGY: unknown 



MOLECULAR TYPE: protein 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

M ^ r.),, Pis Tf-u Trp Phe Phe Leu Leu 
Met ASP Pro Leu His Lys Asn Met 1 u H.s .^u _^P 

.eu vl\ Ala val Pro Ar. Val Leu Ser Gin Val Gin Leu Gin ..n 

Gly Ala Gly Leu Leu Lys Pro Ser Ala Thr Leu Ser Leu Lys Cys 
10 ^ -p T-n He Trp Val Arg 

U. c.y ser C.y Cly Ser Phe Asn Asn Tyr Asp T. P He 

ser llo Lys C.y Le. ^^u Va. I.e C.y C.u Ph. C. Ar. C.y 

..y A.a Ash xyr Asn 'p?o Ser Le„ Ar. ser Ar. Va. Xhr X.e Ser 

ASP Thr ser Ash fs„ v., Phe Ser Leu Lys Le. Thr Ser v.. Thr 
M, A.a ASP Thr IL Va. Tyr Tyr Cys A.a Ars C.y Pro Phe C.y Pro 

■5° r T.,^ Tvr Leu Glu ser Trp Gly Gin Gly 

Phe Thr Trp Asn Tyr Leu Tyr Tyr Leu 

, , l\l Ser Thr Lys Gly Pro Ser Val Phe 

Thr Leu Val Thr Val Ser Ser Ala Ser Thr i.y 

120 Thr ser Gly Gly Thr Ala Ala Leu 

Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser oiy 
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Gl. CVS Leu Val Lys ^sp Tyr Phe Pro Glu P^o' Val Thr Val Ser Trp 
AS. ser GW Ma Leu Th. Ser Gly Val Jf" Thr P,e Pro .la It! Leu 
Cla ser Ser GW Leu Tyr Ser Leu Ser^ Ser Val Val X.r if? Pro Ser 
Ser Ser Leu Gly Thr Gin Thr Tyr Thr Cys Asa Val L'n His Lvs 



Pro 



Ser Asn Thr Lys Val Asp lys Arg Val Glu Leu lli Thr Pro Leu Gl 

ASP Thr Thr His Thr 5^3 Pro Ar. Cys Pro c'fu Pro Lys Ser Cys 11° 
Thr Pro Pro Pro Cys Pro Ars Cys Pro p.. ,,3 Ser Cys ^ Thr 

Pro Pro Pro Cys Pro Arg Cys Pro Glu Pro Lys Ser Cys Itl Thr 



20 965 ' ' -"^^ ^^'^ Ser Cys Asp Thr Pro 

Pro Pro Cys Pro Arg Cys Pro Tl'a Pro Glu Leu Leu IJy Cly Pro Ser 
Val Phe Leu Phe Pro Pro Eys Pro Lys Asp Thr l'^u .et He Ser Arg 
Thr Pro Glu Val Thr Cys Val Val Val Asp J^f Ser His Glu Asp 
Olu val Gin Phe Lys Trp Tyr Val Asp Gi° Val Glu Val His S Ala 

340 

r Phe Arg Val Val 
355 



Lys Thr Lys Pro Ar.g G 1 u G I u G 1 r: Tyv Asn Ser Th 

His 

365 



345 



350 



ser Val Leu Thr Val Leu His GU Asp Trp Leu As. cf? Lys Glu T> 



3^1 Leu Pro Ala Iro He C,u Lys Th. 

ne ser Lys Thr Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu 

Pro Pro ser Arg Clu Glu Met Thr Lys Isn Gin Val Ser Leu Cvs 

Leu val Lys Gly Phe Tyr Pro Ser Isp He Ala Val Glu T^rp Glu Ser 



ser Gly Gin Pro Glu Asa Asn Tyr Lys Thr Thr Pro ;?o Met Leu .so 
ser ASP G,y Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lvs Ser 
Are Trp Gin Gin Gly Asn Ue Phe Ser Cys fer Val Met His Glu Ma 
Leu His Asn Arg Phe Thr Gin Lys Ser Leu Ser Leu Ser Pro cfy Lys 



^"^5 500 



Claims 
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H-Lys^?r-Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe-NH2 

(2) The human monoclonal antibody according to the Claim 1 having whole or partial sequence amino acid 
sequence mentioned below of variable region of H-chain and of L-cham. 

L-chain variable region: 
Glu He Val Met Thr Gin Ser Pro Ala Thr Leu Ser Val Ser Pro 
Gly Gly Arg Ala Ala Leu Ser Cys Arg Ala Ser Gin Ser Val Ser 
Asn Asn He Ala Trp Tyr Gin Gin Lys Pro Ala Gin Ala Pro Arg 
Leu Leu He Tyr Gly Ala Ser Thr Arg Ala Thr Gly He Pro Ala 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He 
Ser Ser Leu Gin Ser Glu Asp Phe Ala He Tyr Tyr Cys Gin Gin 
Tyr Ser Ser Trp Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Asp 
Leu Lys Gly 



H-chain variable region: 
Gin val Gin Leu Gin Gin Trp Gly Ala Gly Leu Leu Lys Pro Ser 
Ala Thr Leu Ser Leu Lys Cys Ala Gly Ser Gly Gly Ser Phe Asn 
Asn Tyr Asp Trp He Trp Val Arg Gin Ser Pro Glu Lys Gly Leu 
Glu Val He Gly Glu Phe Glu Arg Gly Gly Arg Ala Asn Tyr Asn 



35 



Pro Ser Leu Arg Ser Arg Val Thr He Ser Leu Asp Thr Ser Asn 

Asn Val Phe Ser Leu Lys Leu Thr Ser Val Thr Ala Ala Asp Thr 

40 

Ala Val Tyr Tyr Cys Ala Arg Gly Pro Phe Gly Pro Arg Phe Thr 

Trp Asn Tyr Leu Tyr Tyr Leu Glu Ser Trp Gly Gin Gly Thr Leu 

45 Val Thr Val Ser Ser 

50 clonal antibody. 
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L-chain amino- acid sequence: 

lie Val Met Thr Gin Ser Pro Ala Thr r 
Gly Giv . Ser Pro 

GJy Gly Ars Ala Ala Leu Ser Cys Ar. a. . 

^'^^ Gin Ser Val Ser 

Asn Asn He Ala Trp Tyr Gin r, r 

Tyr Gin Gin Lys Pro Ala Gin Ala Pro Ar. 
Leu Leu lie Tyr Gly Ala Spr tk . 

. . "^'^ ^hr Gly He Pro Ala 

Arg Phe Ser Gly Ser Gly Ser GIv tk . 

Ser Ser , ' ''"^ He 

Ser Ser Leu Gin Ser Glu Asp Phe Ala Hp t . 

Tyr Ser . ^In 

r -y Gin Gly ..r Lys Val Asp 

rr "^"^ pro 
- -p Glu Gin Leu Lys Ser GlyX.r Ala Ser Val Val Cys L 

:;r ---..sv.. j 

- Ala Leu GlnSer Gly Asn Ser Gin Glu Ser Val .r Glu 
Arg Gly Glu Cys 
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(-Chain amino acid sequence: 

Gin val Gin Leu Gin Gin Trp Gly Ala Cly Leu Leu Lys Pro Ser 
Ala Thr Leu Ser Leu Lys Cys Ala Gly Ser Gly Gly Ser Phe Asn 
A.n Tyr Asp Trp He Trp Val Arg Gin Ser Pro Glu Lys Gly Leu 
Glu val lie Gly Glu Phe Glu Arg Gly Gly Arg Ala Asn Tyr Asn 
Pro ser Leu Arg Ser Arg val Thr lie Ser Leu Asp Thr Ser Asn 
Asn val Phe Ser Leu Lys Leu Thr Ser Val Thr Ala Ala Asp Thr 
Ala val Tyr Tyr Cys Ala, Arg Gly Pro Phe Gly Pro Arg Phe Thr 
Trp Asn Tyr Leu Tyr Tyr Leu Glu Ser Trp Gly Gin Gly Thr Leu 
val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 
Leu Ala Pro cys ser Arg Ser Thr Ser Gly Gly Thr Ala Ala Leu 
Gly cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
Trp Asn ser Gly Ala Leu Thr Ser Gly Val H.s Thr Phe Pro Ala 
val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
val Pro ser Ser Ser Leu Gly Thr Gin Thr Tyr Thr Cys Asn val 
Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Leu 
Lys Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro Arg Cys Pro 
Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro 
Glu Pro Lys ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro 
Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro 
Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
Lys pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr 
cys val val Val Asp Val Ser His Glu Asp Pro Glu Val Gin Phe 
Lys Trp Tyr Val Asp Gly Val Glu Vai His Asn Ala Lys Thr Lys 
Pro Arg Glu Glu Gin Tyr Asn Ser Thr Phe Arg Val Val Ser Vai 
Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys 
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Fig. 3 



ACACCCAACC < 19) 



UrI CI. All fr. iU CI. le. Lei tU !•«• I" >•«• Tr, U, < 15) 

ATt CAA CC: CCA CC5 CAC CTT CTC TTC CTC CTC CTA Crc TCC CTC ( 55) 

fr. A«» Thr Thf Clr CI. II. V.I U.t Tbf CI. S.r fr, AU Ur ( 30) 
CCA CAT ACC ACT CCA CAA ATA CTC ATC ACC CAC TCT CCA GCC ACC ( 100) 

U. S.r ill S.r fr. CI, Of Arf AU All L.. S.r Cm Ar, Al. < <5) 
CTC TCT CTC TCT CCA CCC CCA ACA CCC CCC CTC TCC TCC ACC CCC ( 115) 

S.r CI. S.r V.I S.r All. Ai« II. All Trp Trr CI. CI. Ln fr. ( SO) 
ACT CAC ACT CTT ACC AAC AAC ATA CCC TCC TAG CAC CAG AAA CCT ( 190) 

AU CI. AU fr. Ar, U. U. lit Trr Clr Al. S.r Thr Art AU ( 75) 
CCC CAC CCT CCC ACC CTC CTC ATC TAT CCT CCC TCC ACC ACS CCC ( US) 

Thr CI, II. rr. AU Art PK. S" Clr S.r Clr S.r CI, Thr Aip ( 90) 
ACT CCT ATC CCC CCC ACC HC ACT CCC ACT CCC TCT CCC ACA CAC ( JJO) 

nt Thr LI, Tkr II. S.r S.r It, CIn S.r CI. Ai. Ph. AU II. { 105) 
TTC ACT CTC ACC ATC ACC ACC CTA CAC TCT CAA CAT TTT CCA ATT ( 325) 

T,r Trr Cr. CU C. Trr S.r S.r Trp fr. An Ur tit CI, CU ( U^) 
TAT TAC TCT CAC CAA TAT ACT ACC TCC CCT CCC ACC TTC CCC CAA ( JTO) 

Clr Thr L,. V.I Al, I.. U„ Clr Thr V.l AU Al. fr. S.r V.I < US) 
CCC ACC AAC CTC CAC CTC AAA CCA ACT CTC CCT CCA CCA TCT CTC ( <15> 

lUPh. Pr,Pr. S.r A» CUCU L.. L,i S.r CI, Thr AU ( .50) 
TK ATC TTC CCC CCA TCT CAT CAC CAC TTC AAA TCT CCA ACT CCC ( UO, 

S.r Vx. V.l Cr. L., I.. A.. A., n. Trr Pr. Art CI. AU L,. ( 1«) 
TCT CTT CTC TCC CTC CTC AAT AAC TTC TAT CCC ACA CAC CCC AAA ( 505) 

VI, =,. Trp L,. V.l Al. A„ AU U, C. S.r CI, A» S.r CI. ( UO) 
CTA CAC TCC AAC CTC CAT AAC CCC CTC CAA TCC CCT AAC TCC CAC ( 550) 

C„ S.r v.. Thr CI. CI. AiP S.r Lr, Ai, S.r Thr Trr S.r U. ( .») 
CAC ACT CTC ACA CAC CAC CAc' ACC AAC CAC ACC ACC TAC ACC CTC ( 595) 

S.r S.r ur L.. TKr L.. S.r L,. AU A.P Trr C. Lr. 

ACC ACC ACC CTC ACC CTC ACC AAA CCA CAC TAC CAC AAA CAC AAA ( S^O) 

V.ITrr AUCr.CI.V.imHUCl.C,rL.. S.r S.r fr. V.l ( 2«) 
CTC TAC CCC TCC CAA CTC ACC aT CAC CCC CTC ACC TCC CCC CTC ( S.5) 

Thr Lr. S.r fh. A.. Art Clr CI. C. TEI ' 

ACA AAC ACC TTC AAC ACC CCA CAC TCT TAC ACCCACAACTCCCCCCACC C T») 

TCCTCCTCACTTCCACCCTCACCCCCTCCCATCCTTTCCCCTCTCACCCTTTTTCCACA (T95, 
CCCCACCTACCCCTATTCCCCTCCTCCACCTCATCmCACCTCACCCCCCTCCTCCTCC .5:) 
CTTCCCTTTAATTATCCTAATCTTCCACCACAATCAATAAAIAAACTCAATCTTT.HKA C SI n 

( 92«) 



AAAAAAAAAAAAA 
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C„ A,» TOr fro >fO fr, C,. fro Cr. f" CI. fro In S.r ! JOO) 
UT CU «X CCT CCC CCA TCC tU CCC TCC CCA CAC CCC AAA TCT ( 907) 

A.» Thr rr. fr. fr, C fr. An C,i fr. AU fr, CI. Le. ( 315) 
TGT CAC ACA CCT CCC CCC TCC CCA ACC TCC CCA CCA CCT CAA CTC < 952) 

U. Clr Sir 'ro S.r V.l Ph. le. ft>f fr. fr. lr« Pro L,. A» < 330) 
CTC CCA eSA CCS TCA CTC TTC CTC m CCC CCA AAA CCC AAC CAT ( 997) 

Thr Lt. Met 11. S.r Art Thr Pr. CI. Vil THr CM V.l V.l V.l { 3«) 
ACC err ATC ATT TCC CCC ACC CCT CAC CTC ACC TCC CTC CTC CTC U0«} 

A«p Vil S.r HU Cli ki, fr. CI. V.l Clt fb* Trp Trr Y.I < 3S0) 
CAC CTC ACC CAC CAA CAC CCC CAC CTC CAC TTC AAC TCC TAC CTC (10J7) 

Asp CI» V.l CI. Vil Kls Aj. Al. t». Thr If. fr. An CI. CI. ( 375) 
CAC CCC CTC CAC CTC CAT AAT CCC AAC ACA AAC CCC CCC CAC CAC (U32) 

CI. Trr A» S.r Thr fh. Art V.l V.l S.r V.l Le. Thr V.I l» ( 390) 
CAC TAC AAC ACC ACC TTC CCT CTC CTC ACC CTC CTC ACC CTC CTC (1177) 

HI. CI. A.P Trp I.. A,. Clr Lr. CI. Tir Lr« Cr» iM V.l S.r ( «5) 
CAC CAC CAC TCC CTC AAC CCC AAC CAC TAC AAC TCC AAC CTC TCC UlZl) 

A.. Lr« Al. L.. fr. Al. fr. 11. CI. Lrs Thr lie S.r L,. Thr ( W) 
AAC AAA CCC CTC CCA CCC CCC ATC CAC AAA ACC ATC TCC AAA ACC (1167) 

L„ Clr C. fr. An CI. fr, CU V.. Trr Thr U. fr. fr. S.r ( «5) 
aIa CCA CAC CCC CCA CAA CCA CAC CTC TAC ACC CTC CCC CCA TCC(13K) 

Ar, C„ CI. Ue. Thr tr. A.. CI. V.l S.r U, Thr Cr. U. V'l < 

CCC CAC CAC ATC ACC AAC AAC CAC CTC ACC CTC ACC TCC CTC CTC (1357) 

I,. CI, fh. T,r fr. S.r.A.p „. Al.r.lCl, Trp-CI.S.r S,, M») 
AAA CCC TTC TAC CCC ACC CAC ATC CCC CTC CAC TCC CAC ACC ACC (H02) 

C„ CI. fr. CI. A.. A.. Trr iM Thr Thr fr. fr. -.1 t" A.P ( <«) 
CCC CAC CCC CAC AAC AAC TAC AAC ACC ACC CCT CCC ATC CTC CAC (1U7) 

A.P cr S.r fh. fh. U. Trr S.r Lr. U. Thr V.l A„ IM ( "^S) 
TCC CAC CCC TCt HC TTC CTC TAC ACC AAC CTC ACC CTC CAC UC (H9:) 

:„ An Trp CI. CI. Clr A..n.fh. s.r CM S., ».l M'«> 
ACC ACC TCC CAC CAC CCC AAC ATC TTC TCA TCC TCC CTC ATC CAT (.53T) 

C. Al. I.. »I« A.. Ar. fh. Thr CI. lr. S.r U.. S.r U. S.r J 5») 

CAC CCT CTC CAC AAC CCC TTC ACC CAC AAC ACC CTC TCC CTC TCT (1S«:) 

( SZl) 

fr. Clr Lr. TEI ,,,,,, 
CCC CCT AAA TCA CTCCCATCCCCCCCAACCCCCCCCTCCCCCCCCTCTCCCCCTC (1«7) 

CCCCCACCATCCTTCCCACCTACCCCCTCTACATACTTCCCACCCACCCACCATCCAAA (169S) 

TAAACCACCCACCCCTTCCtTCCCCCCCTCCAAAAAAAAAAAAAAAAAAAAAAAAAAAA (17S5) 

(1165) 

AAAAAAAAAA 
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